Whether, as in the case of the latter organ, the percentage output of certain other substances is increased, remains to be determined.
From this comparison it will be seen that the changes consequent upon biliary obstruction and upon renal obstruction, respectively, are essentially similar in type. They are indeed the changes which follow obstruction to the ducts of glands in general; and the differences between the renal and hepatic manifestations of them are traceable merely to incidental peculiarities of the glands concerned. These facts would long ago have been recognized, were it not for the complicating activities during biliary obstruction of an extraneous organ, the gall-bladder. As indicating the essential likeness of the hepatic to the renal changes, we would suggest that the term hydrohepatosis be applied to the condition found after obstruction to the outflow of bile. When the contents of the obstructed ducts have been altered through gall-bladder activity, the hydrohepatosis is concealed, in a very real sense; but when this has not happened, and the distended ducts are in consequence filled with "white bile," there is a manifest hydrohepatosis. But In a paper published in these PROCEBDINGS, in April, 1921, Fulton proposed novocaine as a "convenient substitute for curare."
He says that he observed that, when the sciatic-gastrocnemius preparation of a frog is immersed in a 2.5% solution of novocaine, this solution is without effect on the nerve but suppresses the excitability of the muscle. A dye made by linking novocaine with a benzene nucleus has the same physiological action, and stains the muscular nucleus but not the nerve fibers or the end-plates. The author concludes that novocaine acts specifically on some portion of the neuro-muscular mechanism located beyond the end-plates.
Such observations, statements and conclusions are direct contradictions of the many physiological and morphological facts that we have previously observed and published.
Physiologically,' novocaine produces considerable alteration of nerve fiber's ability to conduct even in such weak solutions as 0.1 in 1000 which is 250 times more diluted than that which Fulton declares inactive. A solution in physiological salt water of novocaine (0.1 in 1000) produces a rapid variation of the two characteristics of excitability: increasing the rheobase and lessening the chronaxie. It is known that Lapicque2 has given the name of rheobase to the lowest intensity of a suddenly established current that will provoke the first visible muscular contraction, and the name chronaxie to the time that is required for a current of double intensity to produce the same response.
If there might be some doubt regarding the meaning of the rheobasic increase, there can be no ambiguity in the interpretation of chronaxie. The variations of chronaxie, as numerous experiments on localisation of excitation show, produce a change at the point excited, that is to say, in the part of the nerve near the cathode. Therefore, novocaine acts upon the nerves.
These physiological observations entirely agree with microscopic observations of the living nerve. Under the influence of novocaine, important morphological modifications appear in the intact fiber: changes in the appearance of the myeline, which becomes more bright, then swells, and produces, on the inner face of the sheath, protuberances which finally occupy a large section of the cylindraxis.
Such modifications are reversible and proceed in similar ratio to the variations in excitability.3
From these concording physiological and histological observations, it is shown that novocaine exerts a pronounced action on the nerve fiber.
There is nothing surprising in the phenomenon of curarisation mentioned by the author, if one examines it according to the latest theories. In fact, Lapicque has shown4 that, under normal conditions, the nerves and muscles are in physiological accord and have the same chronaxie (homochronism). When, under any influence, the chronaxie of both muscle and nerve becomes markedly different (heterochronism), the excitation no longer passes from the nerve to the muscle (curarisation). Thus, whenever a poison acts selectively on the nerve or muscle or even acts with a different speed on one and the other, we can observe during the time of systemic intoxication a state of curarisation. This is the action that novocaine produces, as a considerable number of poisons called curarisants, or even simply a very concentrated solution of NaCl. 4 L. & M. Lapicque, C. R. Soc. Biol., Paris, 65, 1908 Paris, 65, , and 68, 1910 Paris, 65, (1007 Paris, 65, -1010 A study of the influence of prolonged undernutrition upon a group of men, in which it was found that the recovery of these men with subsequent liberal amounts of food was ;very rapid,' and a close study of the feeding habits of wild animals made it appear that an investigation with regard to the influence of reduced rations upon large ruminants (steers) would be not only of scientific but of economic importance. At the Agricultural Experiment Station, Durham, New Hampshire, therefore, eleven adult steers were subjected for a period of about 41/2 months to a reduction in ration approximating one-half of their original maintenance requirement. A control group of three steers were accorded exactly the same barn treatment but received sufficient hay to maintain them at nearly constant body weight. At the close of the underfeeding period eleven of the steers were given fattening rations and three were put upon grass.
Because of the difficulties of estimating from live weights the true changes in the mass of body tissue, a special respiration chamber was designed and constructed to study the carbon-dioxide production of these steers at different stages of the observation. Numerous changes in body weight occur daily with animals of this size, explainable to a great extent by the transitional changes in the large amount of intestinal fill or ballast,, which with an adult steer weighing 500 or 600 kilograms may amount to more than 20 per cent of its body weight. With the curtailment of ration there was at first a rapid loss in weight, due to changes in fill, and subsequently a slow but steady loss, due to drafts upon body material. During the last few weeks of undernutrition the weights of practically all the steers remained at essentially a constant level. On refeeding, when double the quantity of hay was given for a few weeks, a correspondingly rapid increase in weight took place, but from the caloric value of the hay ration, its digesti-
